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(54) POLISHING DEVICE, HOLDING METHOD AND HOLDING STRUCTURE OF MATERIAL TO BE 
POLISHED IN POLISHING DEVICE 

(57)Abstract: 

PURPOSE: To surely and easily hold a material to be polished 
during polishing when the material to be polished such as a 
semiconductor wafer is rotationally polished and to sufficiently 
apply an abrasive material such as abrasive liquid on the surface 
to be polished during polishing so as to prevent insufficient 
polishing or uneven polishing. 

CONSTITUTION: When a material 1 to be polished is pressed 
onto a grinding disc so as to be rotationally polished while using 
abrasive liquid or the like, a polishing device is provided with a 
ringed holding part 4 (link guide), which framingly surrounds the 
circumference of the material I to be polished such as a 
semiconductor wafer so as to hold it, and grooves 5 for letting an 
abrasive material flow in are intermittently, for example, formed in 
the holding part 4. 
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NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the maintenance approach of the abrasives-ed of polish 
equipment and polish equipment, and the maintenance structure of abrasives-ed. In the case of formation of for 
example, electronic ingredients (semiconductor device etc.), this invention can be used, when grinding the 
forming face of a device etc. for example, in the shape of a mirror plane or performing flattening polish. 
[0002] 

[Description of the Prior Art] Conventionally, the polish abrasives 8, such as abrasive cloth, are installed in a turn 
table 7, and grinding the polished surface-ed of the abrasives 1-ed held on top faces, such as this abrasive cloth, at 
the top board 3 is performed so that it may sketch in draw ing 9 in a polish technique. Although the abrasives 1-ed 
(semiconductor wafer etc.) move relatively to a grinder (the abrasive cloth 8 grade is prepared) and the polished 
surface-ed is ground, the top board 3 which holds the abrasives 1-ed with a turn table 7 usually rotates, and polish 
is made. Thus, when moving the abrasives 1-ed, in order to prevent the elutriation of the abrasives 1-ed, etc. a 
location gap, etc., it is necessary to hold the abrasives 1-ed. 

[0003] In such a polish technique, the technique ground setting abrasives-ed, such as a semiconductor wafer, in a 
direct doughnut-like guide ring without using adhesives, such as a wax, is known. 

[0004] As conventionally shown in dr awin g 10 , the periphery section of the flat top board 3 is made high the 
shape of a ring, and it considers as an attaching part 4, and where the abrasives 1 (wafer)-ed are stuck on a base 2, 
it grinds. 

[0005] The semiconductor wafer which is the abrasives 1-ed is pushed on the abrasive cloth 8 grade on a turn 
table 7, and polish advances in the condition of having both rotated, supplying abrasive materials (polish liquid 
etc.). 

[0006] At this time, the height of the guide ring which makes an attaching part 4 is set as a location slightly lower 
than wafer height, and, therefore, is in the condition that an abrasive material cannot trespass upon a wafer side 
easily from the front-face side of an attaching part 4, only now so that the wafer which is the abrasives 1-ed may 
not jump out. Although the abrasive material should be theoretically supplied to the wafer side from the crevice 
since the height of a . guide ring (attaching part 4) is lower than a wafer (abrasives 1-ed), supply tends to become 
insufficient in fact. Sincethe abrasive cloTtnvhich is a polish abrasive is an elastic body even if there are 
generally about 50-200 micrometers of crevices, a reason is for producing deformation which prevents this 
crevice by the elastic deformation at the time of polish. 

[0007] Thus, since the height of the attaching part 4 which makes a guide ring was slightly designed low from the 
thickness of a wafer in order to make it a wafer not shift during polish, in the actual polish condition, this guide 
(attaching part 4) became the obstruction of the polish liquid invasion to a wafer side (polished surface-ed), and it 
had the trouble of being easy to produce polish unevenness. 
[0008] 

[Objects of the Invention] This invention exists in the polished surface-ed which abrasive materials, such as 
polish liquid, are grinding enough, and aims at offering the maintenance approach of the abrasives-ed of the 
polish equipment it was made for neither the lack of polish nor polish unevenness to produce, and polish 
equipment, and the maintenance structure of abrasives-ed while it solves the trouble of the above-mentioned 
conventional technique and can hold abrasives-ed certainly easily during polish. 
[0009] 
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[Means for Achieving the Goal] It is polish equipment which presses and carries out barrel polishing of the 
abrasives-ed on a grinder using an abrasive material, and invention of claim 1 of this application is equipped with 
the annular attaching part which encloses the circumference of abrasives-ed in the shape of a frame, and holds 
these abrasives-ed, it is polish equipment characterized by forming the slot for the inflow of an abrasive material 
in said attaching part, and, thereby, attains the above-mentioned purpose. 

[0010] Invention of claim 2 of this application is polish equipment according to claim 1 characterized by forming 

said slot in an attaching part intermittently, and, thereby, attains the above-mentioned purpose. 

[001 1] The infeed direction of a slot is polish equipment according to claim 1 or 2 characterized by forming in the 

range of the direction where a slot spreads toward the direction of a core (for example, 0 degree - 90 degrees) 

from the direction which goes to the holder central point, or the parallel direction which goes in the direction of a 

core, and, thereby, invention of claim 3 of this application attains the above-mentioned purpose. 

[0012] The front face of a slot is polish equipment according to claim 1 to 3 characterized by forming from a field 

parallel to the maintenance side of abrasives-ed in the range of the field which spreads toward a periphery (for 

example, 0 degree - 45 degrees) toward the periphery of a holder, and, thereby, invention of claim 4 of this 

application attains the above-mentioned purpose. 

[0013] The front face of a holder is polish equipment according to claim 1 to 4 characterized by forming from a 
field parallel to the maintenance side of abrasives-ed in the range of the field which spreads toward a periphery 
(for example, 0 degree - 45 degrees) toward a holder periphery, and, thereby, invention of claim 5 of this 
application attains the above-mentioned purpose. 

[0014] Invention of claim 6 of this application is polish equipment according to claim 1 to 5 characterized by 
making the periphery edge of a slot into the beveling configuration of a flat surface or a curved surface, and, 
thereby, attains the above-mentioned purpose. 

[0015] Invention of claim 7 of this application is polish equipment according to claim 1 to 6 characterized by 
making the front face of the periphery edge of an attaching part into the beveling configuration of a flat surface or 
a curved surface, and, thereby, attains the above-mentioned purpose. 

[0016] Invention of claim 8 of this application is polish equipment according to claim 1 to 7 characterized by the 
attaching part making the circular ring-like guide ring, and, thereby, attains the above-mentioned purpose. 
[0017] Invention of claim 9 of this application is polish equipment according to claim 1 to 8 characterized by an 
attaching part protruding and forming the periphery section of the top board holding abrasives-ed on a ring, and, 
thereby, attains the above-mentioned purpose. 

[0018] Invention of claim 10 of this application sticks abrasives-ed on the base of a top board, is polish equipment 
according to claim 9 characterized by considering as the configuration which holds the perimeter of abrasives-ed 
by the ring-like attaching part, and, thereby, attains the above-mentioned purpose. 

[0019] Invention of claim 1 1 of this application is polish equipment according to claim 1 to 10 characterized by 
abrasives-ed being semiconductor wafers, and, thereby, attains the above-mentioned purpose. 
[0020] Invention of claim 12 of this application is polish equipment according to claim 1 to 1 1 with which an 
abrasive material is characterized by being polish liquid, and, thereby, attains the above-mentioned purpose. 
[0021] Invention of claim 13 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment which grinds abrasives-ed using an abrasive material. Abrasives-ed While enclosing these abrasives-ed 
by the annular attaching part and making these abrasives-ed hold It is the maintenance approach of the abrasives- 
ed in the polish equipment characterized by considering as the configuration in which the inflow section into 
which an abrasive material flows is formed in said attaching part, and an abrasive material flows into the polished 
surface-ed of abrasives-ed from here at the time of polish, and this attains the above-mentioned purpose. 
[0022] Invention of claim 14 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment according to claim 13 characterized by constituting said inflow section by forming a slot in an 
attaching part, and, thereby, attains the above-mentioned purpose. 

[0023] Invention of claim 15 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment according to claim 14 characterized by forming said slot in an attaching part intermittently, and, 
thereby, attains the above-mentioned purpose. 

[0024] The infeed direction of a slot is the maintenance approach of the abrasives-ed in the polish equipment 
according to claim 1 characterized by forming in the range of the direction where a slot spreads toward the 
direction of a core (for example, 0 degree - 90 degrees) from the direction which goes to the holder central point, 
or the parallel direction which goes in the direction of a core, and, thereby, invention of claim 16 of this 
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application attains the above-mentioned purpose. 

[0025] The front face of a slot is the maintenance approach of the abrasives-ed in the polish equipment according 
to claim 14 to 1 7 characterized by forming from a field parallel to the maintenance side of abrasives-ed in the 
range of the field which spreads toward a periphery (for example, 0 degree - 45 degrees) toward the periphery of t 
holder, and, thereby, invention of claim 17 of this application attains the above-mentioned purpose. 
[0026] The front face of a holder is the maintenance approach of the abrasives-ed in the polish equipment 
according to claim 1 to 3 characterized by forming from a field parallel to the maintenance side of abrasives-ed in 
the range of the field which spreads toward a periphery (for example, 0 degree - 45 degrees) toward a holder 
periphery, and, thereby, invention of claim 18 of this application attains the above-mentioned purpose. 
[0027] Invention of claim 19 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment according to claim 14 to 18 characterized by making the periphery edge of a slot into the beveling 
configuration of a flat surface or a curved surface, and, thereby, attains the above-mentioned purpose. 
[0028] Invention of claim 20 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment according to claim 14 to 18 characterized by making the front face of the periphery edge of an 
attaching part into the beveling configuration of a flat surface or a curved surface, and, thereby, attains the above- 
mentioned purpose. 

[0029] Invention of claim 21 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment according to claim 13 to 20 characterized by the attaching part making the circular ring-like guide 
ring, and, thereby, attains the above-mentioned purpose. 

[0030] Invention of claim 22 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment according to claim 13 to 22 characterized by an attaching part protruding and forming the periphery 
section of the top board holding abrasives-ed on a ring, and, thereby, attains the above-mentioned purpose. 
[003 1] Invention of claim 23 of this application sticks abrasives-ed on the base of a top board, is the maintenance 
approach of the abrasives-ed in the polish equipment according to claim 22 characterized by considering as the 
configuration which holds the perimeter of abrasives-ed by the attaching part on a ring, and, thereby, attains the 
above-mentioned purpose. 

[0032] Invention of claim 24 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment according to claim 13 to 23 characterized by abrasives-ed being semiconductor wafers, and, thereby, 
attains the above-mentioned purpose. 

[0033] Invention of claim 25 of this application is the maintenance approach of the abrasives-ed in the polish 
equipment according to claim 13 to 24 with which an abrasive material is characterized by being polish liquid, 
and, thereby, attains the above-mentioned purpose. 

[0034] Invention of claim 26 of this application It is the maintenance structure of the abrasives-ed in the case of 
pressing and carrying out barrel polishing of the abrasives-ed on a grinder using an abrasive material, and it has 
the annular attaching part which encloses the circumference of abrasives-ed in the shape of a frame, and holds 
these abrasives-ed, and it is the maintenance structure of the abrasives-ed characterized by forming the slot for the 
inflow of an abrasive material in said attaching part, and this attains the above-mentioned purpose. 
[0035] Invention of claim 27 of this application is the maintenance structure of the abrasives-ed according to 
claim 26 characterized by forming said slot in an attaching part intermittently, and, thereby, attains the above- 
mentioned purpose. 

f [0036] The infeed direction of a slot is the maintenance structure of the abrasives-ed according to claim 26 or 27 
I characterized by forming in the range of the direction where a slot spreads toward the direction of a core (for 
I example, 0 degree - 90 degrees) from the direction which goes to the holder central point, or the parallel direction 
*- which goes in the direction of a core, and, thereby, invention of claim 28 of this application attains the above- 
mentioned purpose. 

[0037] The front face of a slot is the maintenance structure of the abrasives-ed according to claim 26 to 28 
characterized by forming from a field parallel to the maintenance side of abrasives-ed in the range of the field 
which spreads toward a periphery (for example, 0 degree - 45 degrees) toward the periphery of a holder, and, 
thereby, invention of claim 29 of this application attains the above-mentioned purpose. 
[0038] The front face of a holder is the maintenance structure of the abrasives-ed according to claim 26 to 29 
characterized by forming from a field parallel to the maintenance side of abrasives-ed in the range of the field 
which spreads toward a periphery (for example, 0 degree - 45 degrees) toward a holder periphery, and, thereby, 
invention of claim 30 of this application attains the above-mentioned purpose. 
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[0039] It is the maintenance structure of the abrasives-ed according to claim 26 to 30 characterized by invention 
of claim 3 1 of this application making the periphery edge of a slot the beveling configuration of a flat surface or a 
curved surface. 

[0040] invention of claim 32 of this application is a thing which is the maintenance structure of the abrasives-ed 
according to claim 26 to 3 1 characterized by making the front face of the periphery edge of an attaching part into 
the beveling configuration of a flat surface or a curved surface, and is what attains the above-mentioned purpose 
by this and which comes out, exists and attains the above-mentioned purpose by this. 
[0041] Invention of claim 33 of this application is the maintenance structure of the abrasives-ed according to 
claim 26 to 32 characterized by the attaching part making the circular ring-like guide ring, and, thereby, attains 
the above-mentioned purpose. 

[0042] Invention of claim 34 of this application is the maintenance structure of the abrasives-ed according to 
claim 26 to 33 characterized by an attaching part protruding and forming the periphery section of the top board 
holding abrasives-ed on a ring, and, thereby, attains the above-mentioned purpose. 

[0043] Invention of claim 35 of this application sticks abrasives-ed on the base of a top board, is the maintenance 
structure of the abrasives-ed according to claim 34 characterized by considering as the configuration which holds 
the perimeter of abrasives-ed by the ring-like attaching part, and, thereby, attains the above-mentioned purpose. 
[0044] Invention of claim 36 of this application is the maintenance structure of the abrasives-ed according to 
claim 26 to 35 characterized by abrasives-ed being semiconductor wafers, and, thereby, attains the above- 
mentioned purpose. 

[0045] Invention of claim 37 of this application is the maintenance structure of abrasives-ed according to claim 26 
to 36 where an abrasive material is characterized by being polish liquid, and, thereby, attains the above-mentioned 
purpose. 
[0046] 

[Function] Since the slot for the inflow of an abrasive material was formed in the attaching part which encloses 
abrasives-ed and holds this according to this invention, abrasive materials, such as polish liquid, flow enough 
from this slot during polish in a polished surface-ed, it is uniform and uniform good polish can be attained. 
[0047] 

[Example] The example of this invention is explained with reference to a drawing below. In addition, although it 

is natural, this invention does not receive limitation according to the example described below. 

[0048] an example 1 — this example applies this invention, when grinding a semiconductor wafer using polish 

liquid. The structure of this example is shown in draw ing 1 (a) (top view) and drawing 1 (b), and a (sectional 

view). 

[0049] When holding while grinding the ground wafer which is the abrasives 1-ed, as this example is shown in 
d raw ing 1 , Protrude an attaching part 4 on a top board 3 as a guide ring [ being in a circle (the shape of a 
doughnut) ], and the wafer which is the abrasives 1-ed is set in this attaching part 4. Wafer elutriation prevention 
at the time of polish is performed, a slot 5 is intermittently established in the attaching part 4 of****, 
invasiveness of polish liquid is improved, and the homogeneity within a field of polish cost is improved. In 
addition, in drawing 1 (a), the thin point was attached and shown especially in the part in which the slot 5 of an 
attaching part 4 is not formed for designation of illustration. (It also sets to drawing 2 and drawing 3 , and is **.) 
[0050] In this example, abrasive materials, such as polish liquid, are used for the semiconductor wafer which is 
the abrasives 1-ed, and it is on a turn table (the polish cross is established here.). When carrying out a variation 
rate (rotation) to refer to drawing J_ and grinding, it has the annular attaching part 4 (guide ring) which encloses 
the circumference of the abrasives 1-ed in the shape of a frame, and holds these abrasives 1-ed, and the slot 5 for 
the inflow of an abrasive material is formed in this attaching part 4. 

[0051] This slot 5 is intermittently formed in the guide ring which is an attaching part 4 here. 
[0052] The infeed direction of a slot 5 can be formed in the range of the direction where a slot spreads toward the 
direction of a core (theta of drawing is 0 degree - 9 0 degrees) from the direction which goes to the central point 
(core of a guide ring) of a holder 4, or the parallel direction which goes in the direction of a core, as shown in 
drawing 2 or drawing 3 . In addition, the direction which becomes the central point of a holder 4 here means that 
it is the direction where both the both-sides sides of the infeed of a slot become the central point as sign 5a shows 
to drawing 4 , and the parallel direction which goes in the direction of a core of a holder 4 means that the both- 
sides side of the infeed of a slot is the parallel straight line which goes to a core, as sign 5b shows. Since the 
structure of drawin g 2 attached the include angle so that it might spread [ centering on the infeed direction of a 
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slot 5 ], it can improve the invasiveness of an abrasive material further. Since the structure shown in drawing 3 
arranged the infeed direction of a slot 5 in the direction which is easy to invade to the wafer hand of cut at the 
time of polish, it may raise effectiveness. 

[0053] The front face 6 of a slot 5 can be formed toward the periphery of a holder 4 in the range of the field whicl: 
spreads toward a periphery (theta of drawing is 0 degree - 45 degrees) from a field (field shown with a sign 61) 
parallel to the maintenance side of abrasives-ed, as shown in drawi ng 5 . 

[0054] The front face of a holder 4 (guide ring) can be formed toward holder 4 periphery in the range of the field 
which spreads toward a periphery (theta of drawing is 0 degree - 45 degrees) from a field (field shown with a sign 
61) parallel to the maintenance side of abrasives-ed, as shown in dr awing 6 . 

[0055] As for the front face 6 o fa^slot 5, as shown in d rawin g 7 , ** made into the beveling configuration of a flat 

surface OLaxiirved-snrf kce can do the p eriphery edge. — — — * 

[0056] The front face of the periphery edge of an attaching part 4 can be made into the beveling configuration of a 
flat surface or a curved surface as shown in drawin g 8 . 

[0057] The attaching part 4 of this example is making the guide ring of the shape of a circle, especially a 
doughnut. 

[0058] Specifically, this attaching part 4 (guide ring) in this example protrudes and forms on a ring the periphery 
section of the top board 3 holding the semiconductor wafer which is the abrasives 1-ed. 

[0059] During polish, the semiconductor wafer which is the abrasives 1-ed is stuck on the base 2 of a top board 3, 
and holds the perimeter of the abrasives 1-ed by the attaching part 4 (ring). 

[0060] According to this example, the lack of invasion of the polish liquid to the wafer side (polished surface-ed) 
which is the fault of structure conventionally, and the polish unevenness by invasion instability are solvable. It is 
because a slot 5 is formed in the guide ring which is an attaching part 4, a slot 5 is intermittently established 
especially in the attaching part 4 (guide ring) and it was made to make polish liquid flow from here. Moreover, it 
is still more effective, if inclination and a curved surface are established in die guide ring front face which is an 
attaching part 4, and a slot 5 pars-basilaris-ossis-occipitalis configuration as drawin g 5 thru/or drawing 7 
explained. 

[0061] In addition, among drawing 1 which shows this example, a sign 4 is an attaching part, this example shows 
a guide ring and the condition in which 5 attached the slot to it, and 6 show the pars basilaris ossis occipitalis of a 
slot 5 by it. 

[0062] When grinding, the semiconductor wafer which is the abrasives 1-ed is pushed against the polish abrasive 
8 (polish cross) on a turn table 7, it is in the condition (refer to drawing^ ) both rotated, and polish advances, 
supplying abrasive materials (polish liquid etc.). 

[0063] Specifically in this example, the slot 5 was intermittently formed in the direction of a core at intervals of a 
depth of lmm, and the include angle of 10 degrees at the front-face side of an attaching part 4. It enabled it to also 
perform enough supply of polish liquid on a wafer front face, without this changing the elutriation prevention 
effectiveness of the wafer which is the abrasives 1-ed. 

[0064] Consequently, the homogeneity within a field of the polish rate of a ground wafer could be raised, it was 
uniform and uniform polish has been realized. 

[0065] In this case, it can arrange in the direction which is easy to invade to the wafer hand of cut at the time of 
polish as an include angle is attached so that it may spread [ although it was made to go to the central point of a 
circle as the infeed direction of a slot 5 is shown in drawing 1 , as it is further s shown in drawing 2 , in order to 
raise the invasiveness of polish liquid more / centering on the infeed direction ], or shown in drawing J. , and 
effectiveness can also be raised. 

[0066] About the guide ring which is an attaching part 4 on the other hand, it is also good to establish inclination 
for the front face like drawing 6 toward the periphery section. Moreover, it is also effective to make a periphery 
edge into a curved surface or a flat surface, as shown in drawin g 8 . 

[0067] Moreover, the groove bottom section 6 can heighten the serviceability of polish liquid more by giving 
inclination which extends the groove bottom section toward a periphery like dr awin g 5 . It is also effective to 
make it beveling structure like drawing 7 . 

[0068] According to this example, the following concrete effectiveness is brought about. 
** The homogeneity within a field of a polish rate improves. 
** The variation in quality decreases. 
** The polish yield improves. 
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** It is applicable to usual polish equipment. 

** Since what is necessary is to improve only the attaching part of structure conventionally, reconstruction costs 
are cheap. 

** Workability improves. 

** It can respond to automation and fertilization. 

[0069] 

[Effect of the Invention] As mentioned above, according to this invention, while being able to hold abrasives-ed 
certainly easily during polish, it existed in the polished surface-ed which abrasive materials, such as polish liquid, 
are grinding enough, and the maintenance approach of the abrasives-ed of the polish equipment it was made for 
neither the lack of polish nor polish unevenness to produce, and polish equipment, and the maintenance structure 
of abrasives-ed were able to be offered. 

[Translation done.] 
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